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ABSTRACT 


A  remote  area  gamma  zadlation  monitoring  ayetem  known  as  RAMS  II, 
was  found  to  be  so  temperature -dependent  that  diurnal  variations  pro¬ 
duced  Intolerably  large  output  variations. 

Addition  of  a  tbexniator-reslstor  combination  in  the  cathode  cir¬ 
cuit  of  the  electrometer  tube  successfully  compensated  for  tenperature 
effects.  The  response  of  the  modified  system  is  constant  within  +  10  ^ 
between  30^  and  80^,  as  opposed  to  an  original  factor-of-3  variation 
over  this  tenperature  range. 
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The  ProbXen 


Xbe  Jordan  RIHB  II  Oanift  Radiation  Monitoring  Qyatem,  vhen  used 
in  an  out-of-doors  es^rlment,  gave  radiation  rate  readings  irtiich 
differed  "by  a  factor  of  3  over  the  teaperature  range  30^  to  80^. 

nndl^^ 

Addition  of  a  tbemlstcnr-reslstor  coabination  in  the  cathode  cir¬ 
cuit  of  the  electroMBter  tube  sticoessfulJy  congpensated  for  teoq^rature 
effects.  Ibe  response  of  the  aodifled  system  is  constant  vithln  3X> 
hetueen  30*^  “  80rF.  *" 


DTERODUCnOM 


Large-scale  decontamination  and  radiological  recovery  experlaents 
eere  conducted  recent2y^>^  during  vhlch  It  eaa  necessary  to  aeasure 
contlntiously  the  gaama  dose  rate  at  a  nusiber  of  key  points  In  a  fallout 
target  area.  The  "target  coaplex"  consisted  of  a  ^-l/2-^cve  site  at 
Camp  Parks,  California,  containing  paved  areas,  buildings,  lawns,  gar¬ 
dens,  and  other  surfaces  found  In  a  typical  residential  area. 

The  tariMt  coaplex  was  contaadnated  to  a  gaasa  radiation  level  of 
about  IDO  mr/hr  at  3  ^  above  the  ground  by  e  uniform  deposit  of  simu¬ 
lated  fallout.  This  synthetic  fiallout  consisted  of  slse-graded  sand 
partlc^s  which  were  tagged  with  the  ganma-emlttlng  radloimelldes 
Ba-La^.  The  remote  area  gamma  radiation  monitoring  aystemf*  (RiMS  Zl) 
was  used  to  continuously  aeasure  dose  rate.  Indoors  and  outdoors,  for 
a  period  of  two  weeks.  Measurements  were  also  taken  with  hand -held 
survey  meters.  During  this  time  the  dose  rate  was  changed  by  waather- 
li^  (wind  and  vain),  by  radioactive  decay,  and  by  various  decontaal- 
natlcm  methods  which  were  used  to  recover  the  area. 

It  soon  became  apparent  that  wide  fluctuations  In  output  indicated 
by  the  BANS  II  were  caused  by  factors  other  than  changes  in  gamma  radia¬ 
tion  flux.  An  Intensive  Investigation  proved  that  the  output  fluctua¬ 
tions  were  caused  by  atmospheric  temperature  changes.  A  tampexature 
change  of  ypF  (over  the  range  30^-8oPF)  In  one  Pl^-hr  period  caused  the 
output  of  the  RAMS  II  to  change  by  a  factor  of  3.  The  dose  rate  varia¬ 
tions  versus  temperature  are  shown  In  the  uncompensated  curve  la  Fig.  1. 
This  error  In  dose  rate  readlxigs  could  not  be  tolerated  and  correetlve 
action  was  required. 


DBSCREFTIOR  OF  RINB  IKTIATJATIOW 


A  2l«-cbannel  RANB  II  was  Installed  with  detectors  located  at  stra¬ 
tegic  points,  both  Indoors  and  outdoors,  throughout  the  target  complex. 
The  detectors  were  e<»umcted  through  multiple -conductor  cables  to  con¬ 
trol  panels  at  a  suitable  central  location.  This  RANB  U  Qystam  used 
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Neher-Vhlte  remote -monitoring  elements,  a  control  panel  for  all  channels, 
and  a  common  power  supply.  The  system  was  capable  of  detecting  and  in¬ 
dicating  the  presence  of  gamma  redlatlon  over  the  six-decade  intensity 
range,  0.01  mr/hr  to  10  r/hr,  in  two  logarithmic  ranges.  The  output  of  < 

each  detector  was  recorded  serially  on  a  multi-channel  strip-chart  3re- 
corder.  Individual  channels  could  be  read  on  a  panel  meter  by  mesns  of 
a  manual  switching  system.  • 


DESIGN  AND  INSTALLATION  OF  A  mPERATURB  OOMIENSATOR 


The  Neher -White  monitoring  elements  consist  of  a  50-in. 3  unsatura¬ 
ted  ion  chsmber  euid  an  electrometer  tube  mounted  within  the  chamber. 

The  electrometer  tube  used  in  the  monitoring  units  is  a  trlode -connected 
5886  with  a  floating  grl^  so  mounted  in  the  ion  chamber  that  the  grid 
lead  becomes  the  collecting  element  of  the  chamber  (Fig .  2) .  In  this 
configuration  incident  gamma  photons  entering  the  chamber  will  produce 
a  logarithmic  change  in  plate  current  proportional  to  the  photon  flux. 

Plate  current  in  this  system  is  a  function  of  the  negative  charge 
on  the  control  grid  of  the  electrometer  tube  which  in  trim  is  dependent 
on  a  nunber  of  factors.  Those  of  interest  here  are  ion  current  in  the 
gas  volume  of  the  detector,  insulation  resistance  between  the  electro¬ 
meter  grid  and  the  outer  case  of  the  ion  chaaiber,  and  the  electron 
emission  of  the  filament  of  the  electrometer  tube.  If  it  is  assumed, 
for  instance,  that  an  increase  in  temperature  causes  insulation  resist¬ 
ance  to  decrease,  which  in  turn  causes  the  electron  charge  on  the  con¬ 
trol  grid  to  decrease  in  a  manner  identical  to  that  which  occurs  when 
the  gas  volume  is  partially  ionized  by  incident  gamma  radiation,  then 
plate  current  will  increase  and  an  apparent  increase  in  radiation  dose 
rate  will  occur.  The  unccmpensated  curve  of  Fig.  1  demonstrates  this 
action. 

The  plate  current  vs.  filament  voltage  characteristics  of  the  5886 
electrometer  tube  indicate  that  if  the  electron  emission  of  the  fila¬ 
ment  can  be  caused  to  increase  with  an  increase  in  temperature,  in  a 
manner  that  causes  the  grid  to  maintain  a  constsut  negative  charge,  then 
condensation  will  be  achieved  and  the  system  rendered  temperature -inde¬ 
pendent. 

An  examination  of  the  properties  of  cxirrently  available  ten®erature- 
compensatlng  devices  (thennistors)  indicated  that  several  types  were 
suitable  when  used  with  the  jaroper  parallel  trimnlng  resistor.  It  was 
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ftfuad  that  a  close  apprexlnatloa  to  complete  compeasatiea  could  be 
obtained  vltb  a  Veeco  type  22J)2  tbermlster  and  a  5O-A  variable  trim¬ 
ming  resistance  In  series  vltb  tbe  fllsaent  of  tbs  electremster  tube 
as  sbevn  In  Fig;.  2.  The  coiqpensated  curve  of  Fig.  1  Illustrates  tbe 
degree  of  compensation  achieved. 


CAUBRATEON  AHD  RBSUIOS 


It  vas  found  by  experiment  that  an  Initial  adjustment  of  tbe  vari¬ 
able  resistor  In  parallel  vltb  tbs  tbemlster  for  a  total  resistance  of 
lU  obms  at  78^  veuld  adequately  (vltbln  +  10  cover  tbe  temperature 
range  30*F  to  80^.  Tbe  system  could  be  made  to  operate  ever  a  greater 
range  by  readjtistmcnt  of  tbe  variable  resistor.  After  recallbratlon  of 
tbe  system,  test  rums  vere  made  using  small  point  sources  of  y  radiation 
to  check  tbe  effectiveness  of  the  modification  In  tbe  actual  Installa¬ 
tion.  Later,  during  a  full-scale  eontsmlnatlng  event  (Complex  III), 
tenperatures  vere  recorded  at  various  points  In  the  area  and  changes  In 
data  coiQared  to  tenperatore  records  vltb  the  results  (‘^leal  for  all 
detectors)  sbovn  In  Fig.  1.  Both  curves  are  for  tbe  same  detector  and 
sbov  that  the  dose  rate  output  variations  vere  less  than  +  iQ  %  any 
point  on  tbe  scale.  ” 


DISCU3SIQI  AID  OOICLDBIGOS 


Introduction  of  tbe  temperature -compensating  netvork  necessitates 
a  complete  recallbratlon  of  tbe  system,  vhlch  Is  most  easily  done  vltb 
the  aid  of  a  clinatlc  simulator.  Ihe  Improvement  attainable,  however. 
Is  veil  vorth  tbe  effort,  since  the  RiMS  Is  effectively  upgraded  from 
a  qualitative  dose  rate  Indicator  to  a  quantitative  research  tool. 
Ignoring  rate -energy-dependence  Inherent  In  this  type  of  system,  tbe 
temperature -dependent  read-out  errors  at  tbe  extremes  of  30  asid  80^ 
are  vltbln  10  of  the  dose  rate  Indicated  at 
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Fig.  1  RAtfi  11  Perfozmance  With  and  Without  Temperature  Compeneation 


4 


5 


REFERENCES 


1.  V.  L.  Owen,  J.  D.  Sartor.  Radiological  Recovery  of  Land  Target 
Components  -  Complex  I.  and  Complex  II.  U.  S.  Naval  Radiological 
Defense  Laboratory  Technical  Report,  USNRDL-TR-570,  23  Nay  19^  (U). 

2.  V.  L.  Oven,  J.  D.  Sartor.  Radiological  Recovery  of  Land  Target 
Ccxaponents  -  Cranplex  IH.  U.  S.  Naval  Radiological  Defense  Labora¬ 
tory  Technical  Report  in  preparation. 


» 


6 


Jnvtrmmtu 


« 


DISTRIBUTION 


Cop1«» 


1-3 

4 

5-10 

11 

12 

13-U 

15 

16 
17 
IB 

19-21 

22 

23-32 

33 

34 

35 

36 

37 
3B 

39 

40 

a 


N4VT 

Chief,  Bureau  of  Ships  (Code  335) 

Chief,  Bureau  of  Ships  (Code  320) 

Chief,  Bureau  of  Ships  (Code  6B5C) 

Chief,  Bureau  of  Medicine  and  SinrfexT 
Chief,  Bureau  of  Naval  Meapons  (RRKi-U) 

Chief,  Bureau  of  lards  and  Docks  (Code  ^) 

Chief,  Bureau  of  lards  and  Docks  (Code  C>400) 

Chief  of  Naval  Operaticns  (0p-07T) 

Chief  of  Naval  Research  (Code  104) 

Consander,  New  Tcark  Naval  Shipgrard  (Material  lab*) 
Direetor,  Naval  Research  Laboratorr  (Code  2021) 

Office  of  Naval  Research  (Code  4221 

Office  of  Naval  Research,  FFO,  New  York 

CO,  U.S.  Naval  Civil  Sigineerlng  Laboratory 

CcMMOuler,  Naval  Air  Material  Canter,  RillMielphia 

Naval  Medical  Research  Institute 

U*S.  Naval  Postgraduate  School,  Montersy 

CO,  Naval  Nuclear  Ordnance  Evaluation  l^t  (Code  4011) 

Office  of  Intent  Co«isel,  San  Diego 

Cosasndant  of  the  Marine  Corps 

CosHsndsat,  Nsrine  Corps  Schools,  Qnantieo  (GMCLFDA) 
Director,  Tending  Force  PsTslopsent  Center 


ARMY 

42  Chief  of  Research  and  Developsont  (Atonio  Oivlaion) 

43  Chief  of  Research  and  Dsvelc^nsnt  (Idfe  Science  Division) 

44  Deputy  Chief  of  Staff  for  Military  Operations  (DOM) 

45  D^uty  Chief  of  Staff  for  IQlitary  Operations  (CBR) 

46  Office  of  Assistant  Chief  of  Staff,  0-2 

47  Chief  of  Qigineers  (BKSC-EB) 

4B  Chief  of  Engineers  (ERCMC-DE) 

49  Chief  of  aiglDeers  (SIQCW) 

50  00,  Ibterlel  Ccnnsnd  (AMCRO-DM-HE) 

51  CO,  Ballistic  Research  Laboratories 

52  CO,  USA,  GBR  Agnoioy 

53  President,  Gbsaleal  Corps  Board 


7 


54 

55 

56 

57 
56 

59 

60 
61 
62 

63 

64 

65 

66-66 

69 

70 

71 

72 

73 

74 

75 

76 

77 


CO,  Ghaaioal  Corps  nrslning  Cnnirt 
CoMsuidant,  ChMdesl  Corps  Schools  (Ubrsrx) 

CO,  CBR  Coribst  OstslopMUts  Afsnsjr 

CO,  Chsadesl  Bssesreh  snd  Dssslopwnt  Isborstorlss 

CooHuader,  Chesleal  Corps  Hselssr  Defense  Lsborstox7 

Hq*,  irsi7  Bhirlrotusentsl  l^flene  AfflOiej 

CO,  Aberdeen  n^ovinf  Ground 

Director,  Welter  Reed  Arsgr  Medical  Center 

Hq.,  Araj  Nuclear  Medicine  Research  Detach.,  Bar(^ 

CO,  Coribat  DeTelopaents  CodHsnd  (CDCNR-V) 

CO,  Quarteraaster  Res.  and  Ehg.  Cossand 
Hq.,  Dugtray  Proving  Ground 
The  Surgeon  General  (MEDHE) 

CO,  Ars^  Slipal  Res.  and  D^.  Laboratory 

CO,  Any  ELootoonie  Proving  Qrovnd 

GO,  Bigineer  Res,  and  Der.  Laboratory 

Director,  Office  of  Special  WM^ons  DeTelopamt 

GO,  Wetertonn  Arsenal 

CO,  Mobility  CoMsnd 

CO,  Munitions  Cnund 

00,  Frankford  Arsenal 

CO,  Any  Missile  CoaMUd 


AIR  FORCE 

76  Assistant  Chief  of  Staff,  Intelligence  (AFCIN-3B) 

79  GO,  Aeronautical  SiFsteas  DlTiaian  (ASAFSD-NS) 

50  Directorate  of  Ciell  Baglneerlng  (AFOCE-ES) 

51  Director,  USAF  Project  RAND  ^ 

52  rn— nnitsfit.  School  of  Aerospace  Medicine,  Birooks  AIB 

53  Office  of  the  Surgeon  (SDF3.1),  Strategic  Air  Cosaand 

54  Office  of  the  Surgeon  General  • 

55  GO,  S^lal  Weapons  Center,  Eirtland  AFB 

56  00,  S^ial  Nasons  Center  (SWB) 

57  Director,  Air  D^eersity  Idbraiy,  Maarell  AFB 
Sd-69  CoMsnder,  Tecbnical  Training  3415th  TTO 

90  Hq.,  Second  Air  Force,  Barksdale  Are 

91  Caensnder,  Electronic  Sk*bens  Dieislon  (GRZT) 

OTHffi  POD  ACTIYITIES 

92-94  Chief,  Defense  Atonie  Support  Agency  (library} 

95  Gcaaender,  FC^>ASA,  Ssndla  Base  (FCDF) 

96  Ccaesader,  FC^BSA,  Ssndla  Base  (FCTQ5,  Ubrary) 

97  Coaeander,  FC^IASA,  Ssndla  Base  (FCWT) 

96-99  Office  of  Ciell  Defense,  Whahington 
100-101  CiTil  Dsfense  Ihiit,  Ar^f  Ubrary 

102-111  Armed  Senrlees  Tsehnisal  Infonation  Agency 

112  Director,  Armed  Forces  Rsdiobiology  Research  laatitste  • 


S 


AEG  ACTIVITIgS  iHD  OTHERS 


* 


113 

114 

115 

116 

117 

118 
U9 

120-121 

122-131 

132 

133 

134-136 

137-iy) 

lU-144 

145 

146-U7 

14d-U9 

150 

151^154 

155 

156 

157 

158 

159 

160 
161 
162 
163 

164-168 

169 

170 

171^174 

175 

176 

177 

178 

179 

180 
181 

182-183 

184-185 

186-189 

190 

191 

192 

193 

194 

195 


Research  Analysis  Corporation 
Texas  IhstruMnts,  Inc.  (Moussr) 

Aerojet  General,  Asnsa 

Aerojet  General,  San  Raaon 

AUls-ChaljMrs  Mannfacturlnx  Co.,  KUMankee 

AUis-Chaljners  Manufacturing  Co.;  Whshingtcn 

Allison  Oieision  -  CMC 

Argonne  Cancer  Research  Hoqpltal 

Argonne  National  laboratory 

Atomic  Bcsb  Casualty  Coasdsslon 

AEC  Scientific  Rspresentatlve,  France 

Atoalc  Ehergy  Gosnission,  Washington 

Atomlo  Energy  of  Canada,  limited 

Atomies  Intematianal 

Babcock  and  WLleoz  C(»pany 

Battelle  MeBsarlal  Institute 

Beers,  Roland  F.,  Ine. 

Beryllium  Corporation 
Brooldiaven  National  Laboratory 
Bureau  of  Mines,  Albany 
Bureau  of  Mines,  Salt  Lake  City 
Carnegie  Institute  of  Technology 
Chicago  Patent  Group 
Colnobia  TMeersity  CBavens) 

Columbia  IkiiTsrsity  (Rossi) 

Cosbustion  IhgineMrii^,  Ine. 

CflaA>ustian  Ihgineerlng,  Ihe.(NRD) 

Gcaaittee  on  the  Effects  of  Atomie  Radiation 

Defence  Research  Mnber 

Oenyer  Research  Institute 

Doe  Chemical  Company,  Rocky  Flats 

duPont  Company,  Worn 

duPont  Cos^any,  kSlmington 

Edgerton,  Gerasshausen  and  Grier,  Ine.,  Goleta 

Bdfsrton,  Gemeshausen  and  Grier,  Inc.,  Las  7egas 

Franklin  Institute  of  Pmmsylrsnla 

Fundamental  Me^ods  Association 

General  Atoadc  Dielsion 

General  lynaaics/Astronautics  (NASA) 

General  lynamies.  Fort  liforth 
General  Electric  Company,  Cincinnati 
General  Electric  Coog>any,  Richland 
General  Electric  Company,  San  Jose 
General  Electric  CcogMoy,  St.  Petersburg 
General  Nuclear  Ihgimering  Corporation 
General  Scientific  Corporation 
Gibbs  and  Gox,  Inc. 

Goodyear  Atomlo  Corporation 


9 


196  Ho^ea  Aircraft  0<mf»3asr$  CulTcr  Gltj 

197  Iowa  State  UnlTeraity 

19d  Jet  IVopolslon  laboratory 

199-200  KhoUe  Atoaie  Power  Laboratory 

201  LoeUieed-Georgla  Coapany 

202  LoeMieed  MLeailes  and  sjpaee  Goapaay  (XASA) 

203-204  Los  Alaaos  Scientific  Laboratory  (library) 

205  Lovelace  Fotmdation 

206  Naritlne  Adadnistration 

207  Martin-Marietta  Corporation 

20^209  HLdwestezii  Universities  fiesearch  Association 

210  Mound  laboratory 

on  KASAf  lawis  Research  Center 

212-213  NASA,  Scientific  and  Technical  Inforaation  Facility 

214  National  Bureau  of  Standards  (librarr) 

215  National  Bureau  of  Standards  (Thylor) 

216  National  Lead  Goapany  of  Ohio 

217-21B  Nevada  Operations  Office 

219  New  Brunswick  Area  Of fiee 

220  New  York  Operations  Office 

221  New  York  Ifalvwraity  (Blsenbud) 

222  Nuclear  Materials  sad  gqnipaant  Corporation 

223  Nnelear  Mbtals,  Lie. 

224  Office  of  Assiatant  General  Coimsel  for  Bateats 

225-228  Riillips  Fiatroleaa  Goapany 

229  Power  fieaetor  Develnpaant.  Goapany 

23^231  Rratt  and  Whitney  Aircraft  U^alon 

232  nrineetcm  University  (Miite) 

233-234  Public  Health  Service,  WhShinfton 

235  IH8>lie  Health  Service,  Las  Yegas 

236  I\dt>lio  Health  Service,  Nontfoaary 

237  Bensselaer  Polytechnic  Institute 

23G  Sandia  Corporation,  Albuquerque 

239  Sandia  Corporation,  Idveraore 

240  %>ace  Technology  Laboratories,  Lae.  (lASA) 

241  Stanford  Universiiy  (SLAG) 

242  States  Marine  lines,  Lae. 

243  ^Ivania  ELectric  nroduots.  Lie. 

244  Tennessee  Talley  AuUiority 

24^246  Union  Caxbide  Nuclear  Goapany  (OHIMIP) 

247-252  Tkiion  Gazbide  Nuclear  Goapany  (OBNL) 

2^  Ubion  Carbide  Nuclear  Coapony  (Paducah  Plant) 

254  United  Nuclear  Corporation  (NDA) 

255  U.S.  Geological  Survey,  Owver 

256  U.S.  GeologLoal  Survey,  Hilo  Park 

257  U.S.  Geologloal  Survey,  Haahiagton 

25^259  Ihiiveraity  of  Galiforaia  Iswrenoe  Badiatimi  Lab.,  BeriEelsy 
2^;^  University  of  California  Iswreaee  fiadiation  Lab.,  liveraore 

262  Itaiversity  of  Galiforaia,  Los  Angsles 

263  tbiiversity  of  California,  San  Praneiaeo 

264  ttaiversity  of  Chicago  Radiation  LAhoratory 


» 


10 


265  IMverslty  of  HaMaii 

266  Unirerslty  of  Puerto  Rico 

267  University  of  Rochester  (Atondc  Ehergy  Project) 

26d  University  of  Rochester  (Mv shak) 

269  Ihilversity  of  Utah 

270  Itaiversity  of  Washington  COeballe) 

2^  University  of  Washington  (Rohde) 

272<-275  Westln^ovise  Bettis  Atosdc  Power  laboratory 

276  Westln^ouee  Electric  Corporation  (RahiUyv 

277  Wsstln^ouse  Electric  Corporation  (NASA) 

278  Wsstem  Reserve  University  (Friedell) 

279  Western  Reserve  University  (Major) 

2k)  lankee  Atoaic  Electric  Coopsny 

281-305  Technical  Information  Extension^  Oak  Ridge 

UaiRDL 

306-350  USNROL,  Technical  Information  Division 


OISTRIBUnON  DATE:  21  January  I963 


11 


S  a  c  2  g 
5  E  .  2  2L  I 
SSS-EEji-S 

uPcSHoijf- 


<3  e 


•3  s  ^ 

O  •  !fc 


*S  o 
o  ** 

E  ^ 

*“  d  *- 

§  8  6 
B  *S  g 

J  a  :3 
-  »  a 

K  c  * 
E  M  a 
E  2  S 

602  g 

«  w  B. 

u  a  « 


«  .  -5  S 

I  §  «<5 

^  o  .  & 

o  13  ^ 

IL  -  ® 

B  <3 
a  a  o 

5  *•  H 
■3  a  "o 
•2  8.2 
a  3  ^ 


E  S 

O  n 

.a  **■ 
s  E  g 
>2  2  1) 

S  s>  g 

o  ^  d 
d  0)  <« 

«3  o 

P- 

2  E  g 

»  «  g. 
tt  -c  s 

8 ; » 

^  U 

4)0.0  • 

«  8  ®  & 
“  i  1  s 
®  Po“-  S 

a  .0  3 

o  a  o>  « 

.a  u  e  a 
o  ^  «  g. 


£  a  :; 
a  s  ^  5 
o  2  S  ■» 
»  JL-  8 

a  ;§  B 

Pll 

B  V  S  8 

s  a  2  > 
E  a  a  *? 

O  V  O  w. 

u  o.  u  o 


1  « 

!•= 

2  a 

•s,  s 

o.  .. 

<2  ^ 
.  3  .  ^ 

c  2  o 

S  Ml  B  .> 


a  -a  c  a 

5  E  .  2  g,  I 

3  8  a  -s  E  E  « 


•  w  fc*.  j:  ^11 

a  M  p  E  V 

I  5  £  ^  §  p 

w  os  H  <u  u 

03  M  S 


•  • 

*»:  «  S 

ol  2  < 

2  3^ 

:  uj  S 
I-  •- 
</) 

tn  o. 

:  a  2; 


§  s 

^  «  -a 

§  I  i 

•a  '*•  3 
:S  9^ 
”3  >  « 

2  -S 

«•  t3  "S 

iS| 

s,<  ^ 

^  OS  g 
<4  M  o. 


<4  M  O. 
4)  9  4) 

!»  g  ^ 
2)  o  a 

l-si 

2  i  ^ 

a  E 

^  V 
••  w 


•O  4) 

i  s'® 

“■I  = 

g  S8 

■2S  **^ 

•2  8.^ 
8  3^ 

>  O 


E  S 

i  ^ 

« a  *• 

c  • 

1  I  •§> 

§ 

u  *0  d 
9  4)  9 

••  C  Q 

3  O  *0 

2  E  S 

V  4)  S, 

IS  S- 
8  2  » 

4)  O.  O 
«  8  ®  & 
^  s 

8  P,{^  £ 

3a8§ 

S  8. 

pi  S 

•C  S  J{  M 

3 

|<S  $  ? 

III? 

i  s  I «? 

o  V  o  V. 

u  o.  u  o 


UNCLASSIFIED  UNCLASSIFIED 


I  * 

!  §  g  t  g  .  < 

•fl  tS  «  13 

i  5  E  .  i  S,  S  ^ 

•  OP'CsH 


E  S 

s  E  B 
<2  S  •§> 

5  E-? 


bug. 
u  -6  |: 

E  'B  _ 

8 : » 

^  !#• 

«  8  ~  & 
■S  ^  *2  e 
.r  ^  S  * 

r»  *  fcu 

®  p  u.  J) 

4>*  O  M 

?  •  S  3 

o  a  u 

^  u  o  b 
uiS  8  I 
^•>25 


«i  o  ^ 
3  <D  UL 

fPo 

IgS 

2  §  a 
•  a  2 

5  ®  < 
z 


u  (L  •  ® 

«  C  B  -o 
S.  «  5  V 

E  a  f'"' 
s  >  8 


s  i  a  e 

C  u  "S  8 

I  2  -S  » 
S'S  §  ‘5 
s  a  3  > 

E  8  8  » 

o  u  o  ••. 
u  o.  u  o 


3  e 
E  .  S 
b  8  ^ 


a  »• 

a  . 

E  u  a 
u  >  .S 

—  op 

u  u  ^ 


a  i 
o 

lia 

1  g  I 

2  s  w 


Z  O  £: 

K  H  $ 
rh  C2 


B  j5  f 

fiu  O  Cl 


S  s 

Pi 

a  a  5S 
•o  >  « 
»-  •  s 

««  C  € 

is| 

JS><  1 

®®qs  & 
«•  »  fi* 
«i  9 

a  b7 

S  o  S 

i^i 
‘  e  ^ 

<  5  E 

^  V 

M  W 


8  I 
i.?  o 

iM 

«  «  =3 
a  8.3 
as*' 


1  a 

ill 

2S-? 

u  T9  e 

2 

3  E  2 

2  s  5. 

H  - 
8  2  » 
8  8^ 


V  o.  o  • 

V  5  ®  8> 

PIS 

8  O  «  i 
•5^8  8. 
•s'5  I  I 
I  I  i  - 

8  i  ^ « 


sill 

■o  **■  a  • 

lli> 

E  a  a «? 

O  V  O  «•- 

u  o.  u  o 


UNCLASSIFIED  I  UNCLASSIFIED 


UNCLASSn^  i  UNCLASSniED 


